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ABSTRACf
We have used the isotope separator facility OASIS, on-line at the Lawrence Berkeley Laboratory SuperHIlAC, to investigate rare·earth nuclei close to the proton drip line. Single-particle states near the 82-neutron shell have been examined and their excitation energies determined. Numerous new isotopes, isomers, and fJ -delayed proton emitters have been discovered. In addition, the a -decay properties of nuclides with N '" 84 have been reexamined; this has led to the discovery of several previously unobserved a transitions. The overall experimental program is summari7.ed and some recently obtained results on 145Dy, 147Er, 147fm, 153Lu, 155Lu, and 157Lu are discussed.
INTRODUCfION AND EXPERIMENTAL METHOD
With the use of the OASIS separator facility,1 on-line at the Lawrence Berkeley Laboratory SuperHlLAC, we have investigated the decay properties of numerous shortlived neutron-deficient rare-earth nuclei with 65 .. Z .. 71. Figure 1 shows a portion of the nuclidic chart which encompasses the mass region where these radioactivities are located. Some of the nuclei, on the lighter side of the 82-neutron shell, lie on or close to the proton drip line. For many of them, fJ-delayed proton (and in a few instances direct-proton) emission becomes a probable mode of decay. Note that most of the nuclei in Fig. 1 with N '" 84 are a-particle emitters. This is due to the extra enhancement in decay energies that comes about as a result of the N = 82 shell. Because of the shell's stability a -decay energies reach a maximum for N = 84 nuclei, and no a emission has been observed in rare-earth isotopes with N < 84. Table I lists the investigated radioactivities together with their half-lives and spin assignments. We should add that, in a separate experimental program, the OASIS separator has also been used to study other proton-rich rare earth nuclei, primarily those with Z .. 66 (see Ref. 2) .
The isotopes in Table I were produced in fusion reactions induced by bombardments of 96Ru, 92Mo, 94Mo, 95Mo, 96Mo, and 93Nb with 64Zn and 58Ni projectiles.
• On leave from the University of Helsinki, SF-00170, Finland Reaction products recoiling out of the (2-3)-mgjcm2 targets were stopped in a Ta catcher foil located inside a surface ionization source. After diffusing out of the catcher· and being ionized, the recoils were accelerated to 50 ke:V and mass separated. Products of a single mass were then selected by an analyzing slit in the focal plane of the separator, transported ionoptically to a fast-cycling, computer-controlled, tape system, and positioned between an array of detectors (Fig. 2) . This consisted of a Si particle t:,.E-E telescope and a hyperpure Ge detector facing the radioactive layer, with a I-mm thick plastic scintillator and an n-type Ge detector (relative efficiency of 52%) located on the other side of the tape. In addition, a 24% n-type Ge detector, oriented at 90· with respect to the other two Ge detectors, was placed ",4.5 cm from the radioactive source. Coincidences between particles, -y rays, x rays, and positrons were recorded in an event-by-event mode, with all events tagged with a time signal for half-life information. Singles -y-ray data were acquired with all three Ge detectors. While counting was in progress, a fresh source of radioactivities was collected and then transported to the detector station when the counting interval had terminated. Time intervals were selected on the basis of known or expected half-lives of the evaporation residues of interest.
· RESULTS AND DISCUSSION

9.2.A Delayed Proton Emission for N = 81 Precursors
As a result of high-level densities, p-delayed-proton decay originating from nuclei with A .. 80 yields proton spectra that are basically featureless. Near major closed shells, however, pronounced peaks have been observed in some delayed-proton spectra. Are these peaks due to nuclear structure effects or to a fluctuation phenomenon which can be explained by a statistical model approach?
